Abstract-Simple approximate formulas for the ground resistance and the potential distribution that have quite good accuracy are presented. The use of these formulas can simplify and make faster the calculation of ground path coupling.
. Spectrum of the HC16 at 040 C. into the structure of emissions from VLSI devices and has allowed us to begin building a database. The creation of this database will allow us to be able to compare any and all changes that are made at the device level and at the software level.
Additionally, observation of so many spectrums has enabled us to begin speculating about possible analytical models for describing the emissions from VLSI devices. The measured spectrums are seen to have rapid variations across the measured band. Two explanations come to mind. The first is that the spectrum is a result of an ensemble of pseudorandom binary processes. The second is that the spectrum is the result of an excited two-dimensional electron gas in the underlying substrates of the device. The second explanation is described in the companion paper to this paper. It has the merit that it explains the temperature dependencies of the measured spectrums while the first explanation cannot.
The measured levels of the 16-bit devices are significant for electromagnetic interference. The levels are high enough for coupling to occur between the processor and other regions of the PCB. This has been seen to occur in certain automotive applications. The processor has been seen to be the source of common mode currents that have been coupled to the module I/O connector. These currents in turn, drive the electrical system harness.
I. INTRODUCTION
A common ground path is a way of coupling between a disturbing source and a victim circuit. This kind of coupling has got a detailed consideration in the literature. The resistance between electrodes and the potential distribution are important quantities for the coupling calculation [1] . The resistance between the two electrodes on a finitely conducting plate of thickness t and of infinite extent is given by [1] 
where a is the electrode radius, d is the separation between the two electrodes, and is the plate conductivity. The geometry of the problem is shown on Fig. 1 .
As it is pointed out in [1] , ".. . .each term in the sum behaves asymptotically as 1=n and, consequently, is not strictly summable independently. However, the two terms in the sum, when taken together, fall off faster than 1=n, and the infinite series converges." To determine the exact degree of the falling off, we bring the two terms in the sum to the common denominator and multiply the numerator and the denominator by the same expression 
Using (2) and (3), we see that the expression under the sum in (1) falls off as 1=n 3 .
Unfortunately, there is no closed-form expression for the resulting summation in (1), so a numerical calculation must be used [1] . However, an approximate closed-form expression can be obtained in order to avoid numerical calculations. 
Here we use this approach to obtain an approximate estimation for (1), substituting the infinite series by the following integral: Fig. 2 shows R ab as a function of t calculated by (1) and by (7). As it can be seen from this figure, (7) gives quite a good approximation for R ab for the whole range of t.
III. APPROXIMATE FORMULAS FOR THE POTENTIAL DISTRIBUTION
Simple approximate formulas for the potential distribution can be derived in a similar way. Let us consider, for example, the potential distribution on the bottom of the plate (the excitation circuit is located on the top of the plate) [1] 8 bot (x; y) = l0 Substituting the infinite series in (8) by an integral similar to (6), we obtain the following approximate expression: Thus, one can use (10) for small values of t(t < r a ; r b ); and (14) for large values of t(t > ra; r b ). Fortunately, there is the third possibility: we can correct (10) using (14) and obtain the following formula which has better accuracy for the whole range of t than (10) and (14) In a similar way, we can obtain an approximation for the potential distribution on the top of the plate [1, (3.87)]).
